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(57)Abstract: 

PROBLEM TO BE SOLVED: To stabilize the 
characteristics and lessen the leakage flux by forming 
one coil round one of a center and outside the magnetic 
legs of a twin slot core and the other coil round the 
center and one outside magnetic legs together. 
SOLUTION: The noise film has a twin slot core 1 
composed of combined ferrite EE cores with a magnetic 
gap at a center magnetic leg 3. A first coil 6 is wound 
round the center magnetic leg 3 of the core 1 and one 
outside magnetic legs 2a together. A second coil 7 is 
wound round the center magnetic leg 3 of the core 1 are 
the other outside magnetic legs 2b together. The 
sectional area ratio of the center leg 3 of the core 1: 
outside legs 2a, 2b: common magnetic leg 4 is 1 :0.4- 
0.6:0.4-0.6. It is composed, using combined square cores 
and I type cores. 




http://www1 9.ipdl jpo.go jp/PA1 /result/detail/main/wAAA3Ka48XDA41 01 63046P... 2004/06/21 



JP.10-163046.A [CLAIMS] 



1/1 ^— V 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It consists of the typeface core, the 1st coil, and the 2nd coil of a day, and one of coils 
is the noise filters of the central magnetic leg of the typeface core of a day, and both the 
outsides magnetic leg which it was wound and were constituted so that it might be wound 
around any one magnetic leg at least and the coil of another side might straddle a central 
magnetic leg or both the outsides magnetic leg. 

[Claim 2] The noise filter according to claim 1 which was wound so that the 1 st coil might 
straddle a central magnetic leg and one outside magnetic leg, and was wound so that the 2nd coil 
might straddle a central magnetic leg and the outside magnetic leg of another side. 
[Claim 3] The noise filter according to claim 2 in which the 1 st coil and 2nd coil both carried out 
many coils to an outside [ magnetic leg / central ] magnetic leg. 

[Claim 4] The noise filter according to claim 1 around which the 1 st coil was wound around one 
outside magnetic leg, and a central magnetic leg and the 1st coil were wound around for while, 
and the 2nd coil was wound so that an outside magnetic leg might be straddled. 
[Claim 5] The noise filter according to claim 1 which the 1st coil was wound only around the 
central magnetic leg, and was wound so that the 2nd coil might straddle a central magnetic leg 
and one of outside magnetic legs. 

[Claim 6] The noise filter according to claim 1 constituted combining EE form core as a typeface 
core of a day. 

[Claim 7] The noise filter according to claim 1 constituted combining the typeface core and I 
form core of RO as a typeface core of a day. 

[Claim 8] The noise filter according to claim 1 which constituted the common magnetic leg of the 
typeface core of RO combining the thing and I form core of a configuration which were extended 
to one side as a typeface core of a day. 

[Claim 9] The noise filter according to claim 1 constituted combining the typeface core of RO, 
and the typeface core of KO as a typeface core of a day. 

[Claim 1 0] The noise filter according to claim 1 which set the ratio of the cross section of the 
central magnetic leg of the typeface core of a day, the cross section of both the outsides 
magnetic leg, and the cross section of a common magnetic leg to 1 :0.4-0.6:0.4-0.6. 
[Claim 1 1] The noise filter according to claim 5 which while wound the 2nd coil and set to 1:0.56- 
1:0.25-0.66:0.56-1 the ratio of the cross section of an outside magnetic leg, the cross section of 
the central magnetic leg which wound the 1 st coil and 2nd coil, the cross section of the outside 
magnetic leg of another side around which a coil is not wound, and the cross section of a 
common magnetic leg. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the noise filter used for public welfare or an 

industrial-use electronics equipment. 

[0002] 

[Description of the Prior Art] As a noise filter used for conventional power-source Rhine, the 
thing as shown in drawing 16 and drawing 1 7 is known. Drawing 16 and drawing 17 show the 
mimetic diagram of the magnetic-circuit configuration of the conventional noise filter, 
respectively. In this drawing, 30 shows the typeface core of RO, the magnetic flux in which a coil 
and 34 generate EI form core, the magnetic flux in which in 36 and 37 AC line current and B 
generate common mode noise and phiA by the normal mode noise, and a coil and A generate C 
according to AC line current, and phiB by UU form core, and 31 generates 35 by the normal 
mode noise as for I form core, and 32 and 33, and the magnetic flux which generates phiC by 
common mode noise. 

[0003] The conventional noise filter which has the magnetic-circuit configuration shown in 
drawing 16 constitutes an outside from a typeface core 30 of RO of magnetic material with high 
permeability, such as ferrite material, and carries out the coil of the coils 32 and 33 to a central 
magnetic leg at each of the side magnetic leg of the typeface core 30 of RO using the typeface 
core of the day which combined I form core 31 of a different kind with the above of the magnetic 
material of high magnetic-flux saturation density, such as pressed powder core material. . 
[0004] At this time, magnetic-flux phiA generated to AC line current A winds each coil 32 and 33 
so that it may become in the direction shown as a continuous line. Consequently, since 
magnetic-flux phiA generated by AC line current A flows the magnetic path in which I form core 
31 which is excellent in a magnetic-saturation property exists, it can be prevented from starting 
the magnetic saturation in the busy condition to this magnetic-flux phiA. 
[0005] In this condition, to the component of a normal mode noise B, it generates in the 
direction shown by the dotted line, and magnetic-flux phiB can secure a normal mode inductance 
in it. 

[0006] Furthermore, to the component of common mode noise C, it generates in the direction 
shown with an alternate long and short dash line, and magnetic-flux phiC can secure a common 
mode inductance in it. Here, in order for magnetic-flux phiC not to flow I form core 31 of the 
high central magnetic leg of magnetic reluctance but to flow the typeface core 30 of outside RO, 
a big inductance value is acquired to a common-mode-noise C component. 
[0007] Thus, the conventional noise filter which has the magnetic circuit shown in drawing 16 
being common with the components of a piece, and the noise attenuation to a normal mode 
noise are obtained. 

[0008] The conventional noise filter which has the magnetic-circuit configuration shown in 
drawing 1 7 carries out the coil of the coils 36 and 37 so that combination and these two cores 
34 and 35 may be straddled in EI form core 35 which consists of magnetic material of high 
magnetic-flux saturation density, such as UU form core 34 which consists of magnetic material 
with high permeability, such as ferrite material, and pressed powder core material. 
[0009] At this time, in each core 34 and 35, magnetic-flux phiA generated by AC line current A 
winds coils 36 and 37 so that it may become in the direction shown as a continuous line. 
Consequently, since it excels in a magnetic-saturation property, it can avoid starting the 
magnetic saturation in the busy condition to this magnetic-flux phiA in the core 35 of EI form 
which consists of magnetic material of high magnetic-flux saturation density. 
[0010] In UU form core 34 which consists of magnetic material with high permeability on the 
other hand, since it generates in the direction against which magnetic-flux phiA is set off within 
this magnetic path, magnetic saturation is not started by the busy condition. 

[001 1] It generates in the direction shown by the dotted line in EI form core 35 which consists of 
magnetic material of high magnetic-flux saturation density to the component of a normal mode 
noise B in this condition, and magnetic-flux phiB can secure a normal mode inductance in it. 
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[0012] Furthermore, to the component of common mode noise C, it generates in the direction 
shown with an alternate long and short dash line in UU form core 34 which consists of magnetic 
material with high permeability, and magneticHlux phiC can secure a common mode inductance 
in it. Here, since the core used consists of magnetic material of high permeability, a big 
inductance value is acquired to a common-mode-noise C component. 

[0013] Thus, the conventional noise filter which has the magnetic circuit shown in drawing 1 7 
being common with the components of a piece, and the noise attenuation to a normal mode 
noise are obtained. 
[0014] 

[Problem(s) to be Solved by the Invention] However, with the configuration shown in drawing 1 7 , 
although the Normal noise B and C component can be coped with, that any conventional noise 
filter is common with the components of a piece, and since two sorts of cores 34 and 35 which 
became independent completely are needed, a cost rise is not avoided. Furthermore, also in the 
manufacture side, using two sorts of cores 34 and 35 had the problem that a process became 
complicated. 

[0015] Although it is a comparatively easy configuration only by on the other hand combining the 
typeface core 30 of one sort of RO, and I form core 31 of an easy configuration with the 
configuration shown in drawing 1 6 , if it sees from a property side, since the normal mode 
inductance will be compounded as it is common in the same core, in the common mode, the 
magnetic path of normal mode has the problem on which it becomes a pass magnetic path to / 
magnetic-flux phiA generated by AC line current A, and a magnetic-saturation property gets 
worse greatly. 

[0016] Moreover, although leakage flux occurs, since it has unreserved structure from I form 
core 31 which consists of magnetic material of high magnetic-flux saturation density to be used 
completely, it is also a problem to become the large noise filter of leakage flux. 
[0017] Furthermore, the cross section and the quality of the material of magnetic material had to 
be changed to constituting the specification to which the balance of the inductance of normal 
mode is changed as it is common from a conventional noise filter shown in drawing 16 and 
drawing 1 7 , and the correspondence to such specification modification had substantially the 
problem of being impossible. 

[0018] It aims at this invention removing the above conventional faults, and a property being 

stabilized, and offering a noise filter with little leakage flux. 

[0019] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
noise filter of this invention consists of the typeface core, the 1st coil, and the 2nd coil of a day, 
and one of coils considers it as the configuration of the central magnetic leg of the typeface 
core of a day, and both the outsides magnetic leg wound by being wound around any one 
magnetic leg at least so that a central magnetic leg or both the outsides magnetic leg might be 
straddled in the coil of another side. 

[0020] By considering as this configuration, it is reliable and can consider as a quality thing by 

low cost. 

[0021] 

[Embodiment of the Invention] Invention of this invention according to claim 1 consists of the 
typeface core, the 1st coil, and the 2nd coil of a day. One of coils is wound around any one 
magnetic leg even if there are few central magnetic legs of the typeface core of a day and both 
outsides magnetic legs. It will be wound and constituted so that the coil of another side may 
straddle a central magnetic leg or both the outsides magnetic leg, and common and the noise 
attenuation to a normal mode noise will be obtained, and leakage flux can be controlled by low 
cost. 

[0022] It is the configuration which invention according to claim 2 was wound so that the 1 st coil 
might straddle a central magnetic leg and one outside magnetic leg, and was wound so that the 
2nd coil might straddle a central magnetic leg and the outside magnetic leg of another side, and 
what has the big inductance of normal mode will be obtained as it is common. 
[0023] Invention according to claim 3 will consider as the configuration in which the 1st coil and 
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2nd coil both carried out many coils to an outside [ magnetic leg / central ] magnetic leg in 
addition to the configuration of claim 2, and balance specification modification of an inductance 
can be flexibly responded by changing the rate of a turn ratio of a coil. 

[0024] The 1st coil is wound around one outside magnetic leg, the 2nd coil is the configuration of 
having been wound so that a central magnetic leg and the 1st coil might be wound for while and 
an outside magnetic leg might be straddled, and invention according to claim 4 can control big 
aggravation of a magnetic-saturation property. 

[0025] Invention according to claim 5 is the configuration which the 1 st coil was wound only 
around the central magnetic leg, and was wound so that the 2nd coil might straddle a central 
magnetic leg and one of outside magnetic legs, a big inductance is obtained and the control of 
leakage flux of it is also attained. 

[0026] Invention according to claim 6 is what was constituted combining EE form core as a 
typeface core of a day, and since it consists of one kind of ingredients, it can attain low-cost- 
izing and simplification of a production process. 

[0027] Invention according to claim 7 uses what combined the typeface core and I form core of 
RO as a typeface core of a day, and, also in this, a core becomes easy [ an assembly ] by low 
cost. 

[0028] Invention according to claim 8 combines the thing and I form core of the configuration 
where the common magnetic leg of the typeface core of RO was extended to one side as a 
typeface core of a day, and, also in this, a core becomes easy [ an assembly ] by low cost. 
[0029] Invention according to claim 9 combines the typeface core of RO, and the typeface core 
of KO as a typeface core of a day, and this configuration also becomes easy [ an assembly ] by 
low cost. 

[0030] Invention according to claim 10 is what set the ratio of the cross section of the central 
magnetic leg of the typeface core of a day, the cross section of both the outsides magnetic leg, 
and the cross section of a common magnetic leg to 1:0.4-0.6:0.4-0.6, can attain equalization of 
the magnetic flux within a core, and can attain miniaturization of a core, and low cost-ization. 
[0031] As for invention according to claim 11, in addition to the configuration according to claim 
5, while wound the 2nd coil. An outside magnetic leg The cross section, The cross section of the 
central magnetic leg which wound the 1 st coil and 2nd coil, and the cross section of the outside 
magnetic leg of another side around which a coil is not wound. The ratio of the cross section of 
a common magnetic leg will be set to 1:0.56-1:0.25-0.66:0.56-1, equalization of the magnetic flux 
within a core can be attained, and miniaturization of a core and low cost-ization can be attained. 
[0032] Hereafter, the gestalt of concrete operation of this invention is explained. The gestalt 1 of 
operation of below <BR> (gestalt 1 of operation) this invention is explained using a drawing. 
Explanation is omitted about drawing 5 R> 5 from drawing 1 which shows the gestalt 1 of 
operation of this invention. 

[0033] Drawin g 1 , drawing 2 , drawing 4 , and drawing 5 are the mimetic diagrams of the 
magnetic-circuit configuration of the noise filter which can be coped with with one components 
to Normal and the common noise component which show the gestalt 1 of operation of this 
invention, and drawing 3 shows as a characteristic the result of having carried out simulation of 
the flux density part clothes volume of the core of the noise filter of this invention. 
[0034] In this drawing the typeface core of a day and 2a 1 One outside magnetic leg of the 
typeface core 1 of a day, 2b — the outside magnetic leg of another side of the typeface core 1 
of a day, and 3 — the central magnetic leg of the typeface core 1 of a day, and 4 — in the 
common magnetic leg of the typeface core 1 of a day, and 5, the 2nd coil and 8 show the 
typeface core of RO, and, as for a magnetic gap, and 6 and 6a, 9 shows I form core, as for the 
1 t st coil, and 7 and 7a. 

[0035] The coil of the noise filter shown in drawing 1 when a device is explained below is carried 
out so that one [ the central magnetic leg 3 of the typeface core 1 of a day and ] outside 
magnetic leg 2a constituted combining EE form core which consists of ferrite material which has 
the high permeability which formed the magnetic gap 5 in the central magnetic leg 3 may be 
straddled in the 1st coil 6, and further, it carries out the coil of the 2nd coil 7 so that outside 
magnetic leg 2b of the central magnetic leg 3 of the typeface core 1 of a day and another side 
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may be straddled. 

[0036] The noise filter shown in drawing 2 forms the 1 st and 2nd coil 6 and 7 which carries out 
the coil of each of the 1 st and 2nd coil 6 and 7 so that the central magnetic leg 3 of the 
typeface core 1 of a day, outside magnetic leg 2a, and 2b may be straddled, and the coils 6a and 
7a which carry out a coil only to outside magnetic leg 2a and 2b at coincidence in the magnetic- 
circuit configuration of drawing 1 . 

[0037] At this time, magneticmux phiA generated by AC line current A winds the 1st and 2nd 
coil 6, 7, 6a, and 7a, respectively so that it may become in the direction shown as a continuous 
line. 

[0038] Consequently, magnetic-flux phiA generated in both outsides magnetic leg 2a and 2b by 
AC line current A is offset mutually, and suits, and since magnetic-flux phiA generated in the 
central magnetic leg 3 flows the magnetic path in which the central magnetic leg 3 which is 
excellent in a magnetic-saturation property with a magnetic gap 5 exists, it can be prevented 
from starting the magnetic saturation in the busy condition to this magnetic-flux phiA. 
[0039] In this condition, to the component of a normal mode noise B, it generates in the 
direction shown by the dotted line, and magnetic-flux phiB can secure a normal mode inductance 
in it. 

[0040] Furthermore, to the component of common mode noise C, it generates in the direction 
shown with an alternate long and short dash line, and magnetic-flux phiC can secure a common 
mode inductance in it. Here, in order for magnetic-flux phiC not to flow the high central magnetic 
leg 3 of magnetic reluctance but to flow outside magnetic leg 2a, 2b, and the common magnetic 
leg 4, a big inductance value is acquired to a common-mode-noise C component. 
[0041] Common and the noise attenuation to a normal mode noise are obtained with the 
components of a piece as usual by the noise filter which has the magnetic circuit shown in 
drawing 1 of the gestalt 1 of this operation, and drawing 2 as mentioned above. 
[0042] If it sees from a property side, in spite of compounding the normal mode inductance as it 
is common in the typeface core 1 of the same day, in the common mode, the magnetic path of 
normal mode cannot turn into a pass circuit of magnetic-flux phiA generated by AC line current 
A easily like before, and big aggravation of a magnetic-saturation property is controlled. 
[0043] Since the central magnetic leg 3 of the typeface core 1 of a day, the 1 st coil 6 and 6a 
wound ranging over outside magnetic leg 2a and 2b, and the 2nd coil 7 and 7a are the magnetic- 
circuit configurations which magnetic-flux phiA generates from the central magnetic leg 3, this is 
because the magnetic path of normal mode cannot turn into a pass circuit of magnetic flux 
easily. 

[0044] Moreover, although leakage flux occurs, since it has coil structure of the core type 
completely covered with the coil, control of leakage flux also becomes possible from the 
magnetic gap 5 prepared in order to raise a magnetic-saturation property. 

[0045] On the other hand, in a structure side, since it consists of typeface cores 1 of one sort of 
days, low-cost-izing and simplification of a production process can be attained. 
[0046] Furthermore, in order to constitute the specification to which the balance of the 
inductance of normal mode is changed by constituting coil structure like drawing 2 as it is 
common It becomes possible only by changing the rate of a turn ratio of the coils 6 and 7 which 
carried out the coil of each of the 1 st coil 6 and 6a and the 2nd coil 7 and 7a so that the central 
magnetic leg 3 of the typeface core 1 of a day, outside magnetic leg 2a, and 2b might be 
straddled, and the coils 6a and 7a which carried out the coil only to outside magnetic leg 2a and 
2b. 

[0047] Therefore, it is not necessary to change the cross-sectional area and the quality of the 
material of the magnetic material used like before, and balance specification modification 
correspondence of an inductance has the advantage which can be performed flexibly. 
[0048] Next, simulation of the flux density part clothes volume which flows the inside of the 
magnetic path of the typeface core 1 of the day of the gestalt 1 of above-mentioned operation 
was carried out to drawing 3 , and the characteristic showed the result. 

[0049] Here, the ratio of cross-section:car outside magnetic leg 2a of the central magnetic leg 3 
of the typeface core 1 of a day and the cross section of the cross-section:common magnetic leg 
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4 of 2b performed simulation of flux density part clothes volume as 2:1:1. 

[0050] Consequently, cross-section:car outside magnetic-leg 2a of the central magnetic leg 3 of 
the typeface core 1 of the flux-density part clothes-volume characteristic of each magnetic leg 
to a day, the cross section of 2b: When the ratio of the cross section of the common magnetic 
leg 4 considered the core of 1 :0.4-0.6:0.4-0.6 within the limits as a configuration, it became clear 
that equalization of the magnetic flux within the core in the gestalt 1 of this operation is 
attained, and miniaturization of a core and low cost-ization can be attained. 
[0051] That is, a miniaturization and low cost-ization of the noise filter constituted using this 
core are attained. 

[0052] In addition, although the gestalt 1 of this operation is explaining as an ingredient of the 
typeface core 1 of a day taking the case of the ferrite, other core ingredients are sufficient. This 
is the same also in the gestalt of the following operations. 

[0053] Furthermore, as shown in drawing 4 and drawing 5 , even if it uses combining the typeface 
core 8 of RO of magnetic material with high permeability, such as ferrite material, and I form 
core 9 of the magnetic material of high magnetic-flux saturation density, such as a pressed 
powder core of a different kind, without constituting a magnetic gap 5 and constitutes in the 
central magnetic leg 3 of the typeface core 1 of a day, it cannot be overemphasized that the 
same effectiveness is acquired. 

[0054] (Gestalt 2 of operation) Drawing 9 shows the mimetic diagram of the magnetic-circuit 
configuration of the noise filter which can be coped with with one components to Normal and the 
common noise component which show the gestalt 2 of operation of this invention from drawing 
6 . 

[0055] In this drawing, 10 shows 11 and the 1st coil and 11a show the 2nd coil. If a device is 
explained below, the noise filter shown in drawing 6 will carry out the coil of the 1st coil 10 to 
one outside magnetic leg 2a of the typeface core 1 of the day which consists of ferrite material 
which has the high permeability which formed the magnetic gap 5 in the central magnetic leg 3, 
and it will carry out the coil of the 2nd coil 1 1 further so that while might carry out the coil of 
the 1st coil 10 of the typeface core 1 of a day and outside magnetic leg 2a and the central 
magnetic leg 3 may be straddled in it. 

[0056] The noise filter shown in drawing 7 prepares coil 11a which carries out the coil of the 2nd 
coil to the coil 1 1 which carries out a coil so that outside magnetic leg 2a and the central 
magnetic leg 3 which carried out the coil of the 1st coil 10 of the typeface core 1 of a day may 
be straddled in the magnetic-circuit configuration of drawin g 6 only at outside magnetic leg 2a at 
coincidence. 

[0057] At this time, magnetic-flux phiA generated by AC line current A winds the 1 st and 2nd 
coil 10, 11, and 11a, respectively so that it may become in the direction shown as a continuous 
line. 

[0058] Consequently, magnetic—flux phiA generated in one outside magnetic leg 2a by AC line 
current A is offset mutually, and suits, and since magnetic-flux phiA generated in the central 
magnetic leg 3 flows the magnetic path in which the central magnetic leg 3 which is excellent in 
a magnetic-saturation property with a magnetic gap 5 exists, it can be prevented from starting 
the magnetic saturation in the busy condition to this magneticHlux phiA. 

[0059] In this condition, it generates in the direction shown by the dotted line to the component 
of a normal mode noise B, and magnetic-flux phiB can secure a normal mode inductance in it. 
[0060] It generates in the direction furthermore shown with an alternate long and short dash line 
to the component of common mode noise C, and magnetic-flux phiC can secure a common mode 
inductance in it Here, in order for magnetic-flux phiC not to flow the high central magnetic leg 3 
of magnetic reluctance but to flow outside magnetic leg 2a, 2b, and the common magnetic leg 4, 
a big inductance value is acquired to a common-mode-noise C component. 
[0061] Common and the noise attenuation to a normal mode noise are obtained with the 
components of a piece as usual by the noise filter which has the magnetic circuit shown in 
drawing 6 of the gestalt 2 of this operation, and drawing 7 as mentioned above. 
[0062] If it sees from a property side, since the 1st coil 10 and 2nd coil 1 1 and 11a will serve as 
high vertical coil structure of association and magnetic-flux phiA will offset each other by one 
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outside magnetic leg 2a, in the common mode, the magnetic path of normal mode cannot turn 
into a pass circuit of magnetic-flux phiA generated by AC line current A easily like the 
conventional example, and big aggravation of a magnetic-saturation property is controlled. 
[0063] Compared with the system shown with the gestalt 1 of operation, since the 1 st coil 1 0 
and 2nd coil 1 1 and 1 1 a are the coil structure of higher association, especially the gestalt 2 of 
this operation of control of a magnetic-saturation property is more effective. 
[0064] If it says conversely, I hear that the inductance value in the common mode can earn this 
more greatly, and it has it. 

[0065] Moreover, although leakage flux occurs, since it has coil structure of the core type 
completely covered with the 2nd coil 11, control of leakage flux also becomes possible from the 
magnetic gap 5 prepared in order to raise a magnetic-saturation property. 

[0066] On the other hand, in a structure side, since it consists of typeface cores 1 of one sort of 
days, low-cost-izing and simplification of a production process can be attained. 
[0067] Furthermore, in order to constitute the specification to which the balance of the 
inductance of normal mode is changed by constituting coil structure like drawing 7 as it is 
common, it becomes possible only by changing the rate of a turn ratio of the coil 1 1 which 
carried out the coil so that one [ the central magnetic leg 3 of the typeface core 1 of the day of 
the 2nd coil and ] outside magnetic leg 2a might be straddled, and coil 11a which carried out the 
coil only at outside magnetic leg 2a. 

[0068] Therefore, it is not necessary to change the cross-sectional area and the quality of the 
material of the magnetic material used like before, and balance specification modification 
correspondence of an inductance has the advantage which can be performed flexibly. 
[0069] Next, simulation of the flux density part clothes volume which flows the inside of the 
magnetic path of the typeface core 1 of the ** ****** like the gestalt 1 of operation of this 
invention was performed. Simulation of flux density part clothes volume was performed as the 
ratio of cross-section:car outside magnetic leg 2a of the central magnetic leg 3 of the typeface 
core 1 of a day and the cross section of the cross-section:common magnetic leg 4 of 2b being 
the same as that of the gestalt 1 of operation of 2:1:1 here. 

[0070] Consequently, also in the gestalt 2 of operation of this invention, the same result as 
drawing 3 shown with the gestalt 1 of operation was obtained. Therefore, cross-sectiomcar 
outside magnetic-leg 2a of the central magnetic leg 3 of the typeface core 1 of a day, the cross 
section of 2b: It became clear that equalization of the magnetic flux within the core in the gestalt 
2 of this operation is attained, and miniaturization of a core and low cost-ization can be attained 
by constituting the core which made the ratio of the cross section of the common magnetic leg 
4 within the limits of 1:0.4-0.6:0.4-0.6. 

[0071] That is, a miniaturization and low cost-ization of the noise filter constituted using this 
core are attained. 

[0072] Furthermore, as shown in drawin g 8 and drawing 9 , even if it uses combining the typeface 
core 8 of RO of magnetic material with high permeability, such as ferrite material, and I form 
core 9 of the magnetic material of high magnetic-flux saturation density, such as a pressed 
powder core of a different kind, without constituting a magnetic gap 5 and constitutes in the 
central magnetic leg 3 of the typeface core 1 of a day, it cannot be overemphasized that the 
same effectiveness is acquired. 

[0073] (Gestalt 3 of operation) Drawing 1 0 , drawing 1 2 , drawing 1 4 (a), (b), drawing 15 (a), and 
(b) show as a characteristic the result to which the mimetic diagram of the magnetic-circuit 
configuration of the noise filter which can be coped with with one components to Normal and the 
common noise component which show the gestalt 3 of operation of this invention, and drawing 
11 carried out assembly drawing of drawing 10 , and drawing 1 3 carried out simulation of the flux 
density part clothes volume of the core of this invention noise filter. 

[0074] In this drawing the typeface core of a day and 13 12 One outside magnetic leg of the 
typeface core 12 of a day. The central magnetic leg of the typeface core 12 of a day and 15 14 
The outside magnetic leg of another side of the typeface core 12 of a day, I form core and 21 
show the typeface core of RO, and, as for the typeface core of the day when in the common 
magnetic leg of the typeface core 1 2 of a day, and 17a part of 1 st coil, and 1 8 and 1 8a became 
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the 2nd coil, and 1 9 became [ 1 6 ] an open magnetic circuit, and 20, 22 shows the typeface core 
of KO. 

[0075] While prepared the central magnetic leg 14 and magnetic gap 5 which carried out the coil 
of the 1st coil 17 to the central magnetic leg 14 of the typeface core 12 of the day which 
consists of ferrite material which has the high permeability which formed the magnetic gap 5 in 
one outside magnetic leg 13, and carried out the coil of the 1st coil 17 of the typeface core 12 
of a day for the 2nd coil 18 to it further, and the noise filter shown in drawing 1 0 when a device 
is explained below carries out a coil so that the outside magnetic leg 13 may be straddled. 
[0076] Insertion fitting of the bobbin which carried out the coil of the 1st coil 17 as shown in 
drawing 1 1 is carried out for the 2nd coil 18 at the bobbin which carried out the coil, the 
typeface core 12 of the day which consists of an EE form is inserted after that, and, specifically, 
it completes. Here, each coil has adopted the division volume in order to raise the property in a 
RF field. 

[0077] The noise filter shown in drawing 1 2 prepares coil 18a which carries out the coil of the 
2nd coil only to the central magnetic leg 14 in the magnetic-circuit configuration of drawing 10 
at the coil 18 which carries out a coil so that the central magnetic leg 14 and the outside 
magnetic leg 13 which carried out the coil of the 1st coil 17 of the typeface core 12 of a day 
may be straddled, and coincidence. 

[0078] At this time, magnetic-flux phiA generated by AC line current A winds the 1 st and 2nd 
coil 17, 18, and 1 8a, respectively so that it may become in the direction shown as a continuous 
line. 

[0079] Consequently, magnetic-flux phiA generated in the central magnetic leg 14 by AC line 
current A is offset mutually, and suits, and since magnetic-flux phiA generated in one outside 
magnetic leg 1 3 flows the magnetic path in which the outside magnetic leg 1 3 which is excellent 
in a magnetic-saturation property with a magnetic gap 5 exists, it can be prevented from starting 
the magnetic saturation in the busy condition to this magneticHlux phiA. 

[0080] In this condition, it generates in the direction shown by the dotted line to the component 
of a normal mode noise B, and magnetic-flux phiB can secure a normal mode inductance in it. 
[0081] Furthermore, to the component of common mode noise C, it generates in the direction 
shown with an alternate long and short dash line, and magnetic-flux phiC can secure a common 
mode inductance in it. Here, in order for magnetic-flux phiC not to flow the high outside 
magnetic leg 13 of magnetic reluctance but to flow the central magnetic leg 14, the common 
magnetic leg 16, and the outside magnetic leg 15 of another side, a big inductance value is 
acquired to a common-mode-noise C component. 

[0082] Common and the noise attenuation to a normal mode noise are obtained with the 
components of a piece as usual by the noise filter which has the magnetic circuit shown in 
drawing 10 of the gestalt 3 of this operation, and drawing 1212 as mentioned above. 
[0083] If it sees from a property side, the 1st coil 17 and 2nd coil 18 and 18a serve as high 
vertical coil structure of association, since magnetic-flux phiA offsets each other by the central 
magnetic leg 14, in the common mode, the magnetic path of normal mode cannot turn into a pass 
circuit of magnetic-flux phiA generated by AC line current A easily like the conventional 
example, and big aggravation of a magnetic-saturation property will be controlled. 
[0084] Since the magnetic-path length which forms a common mode inductance becomes 
shorter compared with the system especially shown with the gestalt 2 of operation, a large 
inductance is securable. 

[0085] Moreover, although leakage flux occurs, since it has coil structure of the core type 
completely covered with the coil 18, control of leakage flux also becomes possible from the 
magnetic gap 5 prepared in order to raise a magnetic-saturation property. 

[0086] On the other hand, in a structure side, since it consists of typeface cores 1 2 of one sort 
of days, low-cost-izing and simplification of a production process can be attained. 
[0087] Furthermore, in order to constitute the specification to which the balance of the 
inductance of normal mode is changed by constituting coil structure like drawing 12 as it is 
common, it becomes possible only by changing the rate of a turn ratio of the coil 18 which 
carried out the coil so that the central magnetic leg 14 and the outside magnetic leg 13 of the 
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typeface core 1 2 of the 2nd coil might be straddled, and coil 1 8a which carried out the coil only 
to the central magnetic leg 14. [ of a day ] Therefore, it is not necessary to change the cross- 
sectional area and the quality of the material of the magnetic material used like before, and 
balance specification modification correspondence of an inductance has the advantage which 
can be performed flexibly. 

[0088] Next, simulation of the flux density part clothes volume which flows the inside of the 
magnetic path of the typeface core 12 of the day of the gestalt 3 of above-mentioned operation 
was carried out to drawing 13 , and the characteristic showed the result. The cross section of 
the outside magnetic leg 1 5 of cross-section:another side of the cross-section:central magnetic 
leg 14 of one outside magnetic leg 13 of the typeface core 12 which is a day here: The ratio of 
the cross section of the common magnetic leg 16 is set to 2:1.5:1:1.5. 

[0089] This result, cross-section [ of one outside magnetic leg 13 of the typeface core 12 of the 
flux density part clothes volume characteristic of each magnetic leg to a day ]: — cross-section 
[ of the central magnetic leg 14 ]: — cross-section [ of the outside magnetic leg 15 of another 
side ]: — the ratio of the cross section of the common magnetic leg 16 the core made into 
within the limits of 1:0.56-1:0.25-0.66:0.56-1 By constituting, it became clear that equalization of 
the magnetic flux within the core in the gestalt 3 of this operation is attained, and miniaturization 
of a core and low cost-ization can be attained. That is, the miniaturization of the noise filter 
constituted using this core and low cost-ization are attained. 

[0090] Furthermore, the ** which does not constitute a magnetic gap 5 in the outside magnetic 
leg 13 of the typeface core 12 of a day as shown in drawing 14 and drawing 1 5 , I form core 20 
of the magnetic material of high magnetic-flux saturation density, such as the typeface core 1 9 
of the day when a part of magnetic material with high permeability, such as ferrite material, 
became an open magnetic circuit, and a pressed powder core of a different kind, Or it uses 
combining the typeface core 22 of KO of the magnetic material of high magnetic-flux saturation 
density, such as the typeface core 21 of RO of magnetic material with high permeability, such as 
ferrite material, and a pressed powder core of a different kind, and even if constituted, it cannot 
be overemphasized that the same effectiveness is acquired. 
[0091] 

[Effect of the Invention] In the noise filter with which the noise filter of this invention consists of 
a typeface core, and the 1st coil and 2nd coil of a day as mentioned above Even if there are few 
central magnetic legs of the typeface core of a day and both outsides magnetic legs, since one 
of coils carried out the coil of the coil of winding and another side so that it might straddle at 
the central magnetic leg of the typeface core of a day, or both the outsides magnetic leg, it to 
any one magnetic leg Since the inductance in the common mode can be secured by the 
magnetic path of an outside magnetic leg and a common magnetic leg and the inductance of 
normal mode can be secured by the magnetic path which consists of a central magnetic leg, 
common magnetic leg, and outside magnetic leg, common and the noise attenuation to a normal 
mode noise are obtained with the components of a piece. 

[0092] Moreover, if it sees from a property side, in spite of compounding the normal mode 
inductance as it is common in the same core, in the common mode, the magnetic path of normal 
mode cannot turn into a pass circuit of magnetic flux easily to AC line current, and big 
aggravation of a magnetic-saturation property can be controlled. 

[0093] Furthermore, it becomes possible only by changing the rate of a turn ratio of a coil about 
the specification to which the balance of the inductance of normal mode is changed as it is 
common. 

[0094] Moreover, miniaturization of a core and low cost-ization can be attained and the 
miniaturization of the noise filter constituted using this core and low cost-ization are attained. 
[0095] As mentioned above, a reliable noise filter can be offered for low cost and high quality, 
and it is a so-called size of industrial value. 
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[Brief Description of the Drawings] 

[Drawing 1] The mimetic diagram of the magnetic-circuit configuration of the noise filter of the 
gestalt 1 of operation of this invention 

[Drawing 2] The mimetic diagram of the magnetic-circuit configuration of the noise filter of **** 
[Drawing 3] Drawing in which having carried out simulation of the flux density part clothes 
volume which flows the inside of the magnetic path of the core of this noise filter, and having 
shown the result as the characteristic 

[Drawing 4] The mimetic diagram of the magnetic-circuit configuration of the noise filter of **** 
[Drawing 5] The mimetic diagram of the magnetic-circuit configuration of the noise filter of **** 
[Drawing 6] The mimetic diagram of the magnetic-circuit configuration of the noise filter of the 
gestalt 2 of operation of this invention 

[Drawing 7] The mimetic diagram of the magnetic-circuit configuration of the noise filter of **** 
[Drawing 8] The mimetic diagram of the magnetic-circuit configuration of the noise filter of **** 
[Drawing 9] The mimetic diagram of the magnetic-circuit configuration of the noise filter of **** 
[Dr awing 10] The mimetic diagram of the magnetic-circuit configuration of the noise filter of the 
gestalt 3 of operation of this invention 
[Drawing 11] Assembly drawing of this noise filter 

[Drawing 12] The mimetic diagram of the magnetic-circuit configuration of the noise filter of 

[Drawing 13] Drawing in which having carried out simulation of the flux density part clothes 
volume which flows the inside of the magnetic path of the core of this noise filter, and having 
shown the result as the characteristic 

[Drawing 14] The mimetic diagram of the magnetic-circuit configuration of the noise filter of 

sfcsfnkafc 
• iii 

[Drawing 1 5] The mimetic diagram of the magnetic-circuit configuration of the noise filter of 

akakakak 

TTTT 

[Drawing 1 6] The mimetic diagram of the magnetic-circuit configuration of the conventional 
noise filter 

[Drawing 1 7] The mimetic diagram of the magnetic-circuit configuration of the conventional 
noise filter 

[Description of Notations] 

I Typeface Core of Day 

2a One outside magnetic leg 

2b The outside magnetic leg of another side 

3 Central Magnetic Leg 

4 Common Magnetic Leg 

5 Magnetic Gap 

6 6a The 1 st coil 

7 7a The 2nd coil 

8 Typeface Core of RO 

9 I Form Core 

10 1st Coil 

II 11a The 2nd coil 

1 2 Typeface Core of Day 

13 One Outside Magnetic Leg 

14 Central Magnetic Leg 

1 5 Outside Magnetic Leg of Another Side 

16 Common Magnetic Leg 

17 1st Coil 

18 18a The 2nd coil 

19 Typeface Core of Day When Part Became Open Magnetic Circuit 

20 I Form Core 
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21 Typeface Core of RO 

22 Typeface Core of KO 
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DRAWINGS 



[Drawing 1] 
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[Drawing 5 ] 




[Drawing 61 
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[ Drawin g 7] 




[Drawing 8] 




[Drawing 9] 




[Drawing 10] 
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[ Drawing 12] 




[Drawing 1 3] 
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[Drawing 15 ] 
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[Drawing 16] 
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[Drawing 17] 
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ffiiMJWI2a. 2 bCC*fc*ir>r«@3nyfcSri©3-f^ 
6, 6aiS2©3^;b7, 7 a*i+*fiSW3*>6Mm 
*A*^*-r-SJSfllBlSSSfiS©^». y— F© 

[0 0443 JSSilSifa'RFt44iS]±3-tf.5fctocc^: 

C^cBS»^+ -j X5*^6C*. 'J— !r-S?7 5 -j 9 

[0045] «jg®-cci 1 «© HO^JKB* l r 
[0046] 3 6CC. H2 ©J: 5 tt«RWjfi««0tr « 
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n^;l/6. 6 aRcX92©3-f^7. 7a©«n-en* 
B©^»«l©*^«3i>HMBlP2a. 2bCCS 
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®ffl©ittt2 : 1 : 1 t bxm^&^&O)^ 5 * U 

[005 0] £:©*£*, ^n-eti<DW©fiBmffiffi^ 

fif mk«> 6 . a a&j&mb i © tf^HKW 3 (ommm ■. m 

2 a . 2 b OMmm : ftilGBffil 4 ©»iM«©J:b 
*si : 0. 4~0. 6 : 0. 4~0. 6©ffiH(*3©fi&i> 

jWB*i4C <i#ij86rt>tcft r>fc. 

[005 1]oS9, C©»C»«m»T«JSRL/c>-fX 
7 •* )V $ wmi b. inxh {b*s WtB <!: ft S . 

[0052] C©f6. *mM<DB1& 1 -at BG&&m& 

*«. fS©J8^f*T?feJ:C>. ctt«. «T©5g*fe©JfcS8 
ccfc-^rfciaHiri&s. 

[0 05 3] $6tC. 04. H 5 fC^TJ: "5 CC. H©^ 
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h«^©SS^©St^tt«©a©^^8 

<ts«©ff^c^F©ignsmisfnsa©fiai4W© i mm 

[0054] (HJ6©J&812) H6*»6H9«. #1698 
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sg«fiS©S^0?r^ orc^s. 
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3^;H0*m. $6«:^2©=i-C;H i*b<d^ 
TBflfcfc 1 ©ffl 1 ©3 ;H 0 *S«L.;fc— :fr©WMWW 
2 a <!: **ifflBl 3 (C * fcj&s 5 ct ^ tc^-T -5 . 
[0056] 0 7tC7j*-r^X7 06©fi8^ 
lsI^«fi£(C*Jt»r^2©a-f^4 > B©39&6B.|>1©® 

1 ©3>f JH 0 4#i^L/cW|iMKI2 a ttf*fiSW3 (C 
£fc#S<fc5CC#itrf liPI^K. 

2 a©^(c4>#«-rS3-rJH 1 a*IS:W/c*>©rS) 
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[0 0 6 1 3 JW±©«fcMC^Jg©^!S§2©06. 07 

[0 06 2] ^FttM^6^*a«. SlOn^HOiS 
20 2©3-fAll. 1 1 a#i£-£©Kc>±T3§IStfiii<i:ft 
D. -^©31#J58JW2 arfiS^*A*5tlS-r-5fcJf). 3 
KCCfcur. ££3fcW©<fc 5tC^— K© 
>^dS A &c «t ?) V fcMM <t>A<D^X 
ESSiftOCcX <. SB^ISfn#i4©^:#)5:M[b*iffll$iJ3 

[ 0 0 6 3 ] #fC. **5fe©0Si2 «Sttfe©^«l 1 r-7ik 
Ltcmctt'<. $l©a-fJH0if2©3^H 1. 
1 1 a)5»5J:OS5t->ite^©#^«j6©fcis?>JS^ifa«Ftt© 
WSfJCiiO^lSWr^S. 
30 [0 0 64] COCiH, IKt,>iim>t- F©-/ 
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xo^yxzmtz&zit&zmf&TzicK. m2<o 

3-fWS ©^^Cv 1 ©ipifefiBBp 3 i — ^©^fflffiSW 

2a©*KMLfc3-/JH 1 a ©#^tb^^b3# 
S/cWToJfigtftS. 

[0068]«,T, !Je*©J:^K:ffli,^S5tt«©»rffi 
«^W« ; &^b$-<fft<rtJ:< . **>*©/< 
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©0S8 3 £*f;-r ^ - v^&tfn ■* w xj&fl-tcs* 0 r 
©&5K0. 0 1 1 am 1 0 ©asaa. 0 1 3 kw^sh s 

[0074] lUSKfcO-C. 1 2 ttB©53fcfiBM>. 1 3 30 
\tB<&mm> 1 2 ©— ^©^®J1SW. 1 4 »B <D^B 

»i> 1 2 ©*&&)«. i 5 aa<D3wm& 1 2 ©ffc#© 
ftwimm. 1 6 «b©^»i> 1 2 ©*insw. 1 7 {* 

JPlOa-Ok 18, 18a«^2©3-fJk 1 9«— 
$H&m®3&tf3:-z,tcB<D¥Jm>C.\ 2 0«IJI5»£». 2 
1 «n©?:j£fifci\ 2 2«n©^}^aE^'&^Urt^ < , 

[007 5 ] viTmmzi&wirzt. miouzTfrtsj 
X7^;^», -^©iwjjsw i 3 icmm.* +v-?5*i 
wtMc&^mmm&ft-?-? * n##>e>ft*B©:?3f* 

fl&frl 2©#iJH8m 4tC, $1©3^;H 7*^ 40 
U 36Kf2©3-f;H 8*H©¥»1 201 1 
©3 -OH 7£#&L-/c*:!*9&«ll 4i!BHft ?75 

[0076] Sfl^Jtett. m 1 1 ICijk-tJ: *) K.m 1 ©=» 
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[0 079] £©*§*. AC^-f ^SEAfCj;"^:!*!® 
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[0 08 0] COttSST. ./-v;l,-*-K^XB©JS; 
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1 4 . ftaaiw i 6 . fcfi<ommm 1 5 

[0 082] fe(±©<i; 5t<c*mMo>&1&3 ©010. 0 

EI®. — ^©Sflfi-en^iRyV-- F^-<XfC 

[0083]fSI^htl »l©3^17tj 
2©n-OH8. 18a *iJS-^©m^±T^«aif jg± ft 

0. <p&Mmi 4-T?mm4>Ai>m®.?2>tc&='*>*:- 

5 -f >mffiA(C<fc >3^U/c:lSm* A©^X|5|SS<!:ft «3 
[0084] ^f5C. mB&V>W&2. -C^L//iiStCj:b^ 3 
ft -5 /c* «t 0 A# I- U > ?9 * > X £8gfi5T ^ 5 „ 

[0085] mtc, m%mu<&m>kfa±.2-eztc.tbic®. 
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ft ^ r t, > s fc«> y — jr - y 7 ^ ^ ^ ^ ©sp$« «> oj ffi i ft 
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i/x<»rt ; 7>x*mtz**z>H:m*mmirz>ic\ l t. m2 

<Dzi -OKD. B©^»Cn 1 2 ©^Sfflffll 1 4 iit-MB 
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coo89] c©^> *n-en©ew©?a^«s^ 

«}i^6B©^J15aa^l 2©-#©J'H|iJ6BIBIl 3©»r 
®!» : **fifia«1 1 4 ©IKES : ffcfrD^JS&JW 1 5 ©»r 
ffiS : ^ilSBW 1 6 ©KffiS©J:h*s 1 : 0 . 5 6 - 1 : 
0. 25~0. 66:0. 5 6 ~ 1 ©ffifflft <t L fcSkfr 
**fi£-r*Ci(CJ:iJ> #s^©^3tefcWSfifcCM*J 
©«BJli©i*3-{t:**0e>tt. a&i>©/MMt. fin* Mb** 20 
0*i£C£#i?l36*><!:&o;fc. ^>£9. C©»!>*ffl(,> 
r fllfS; L tc j A Xv a ;u * ©/Mf5{b. x h { tifinjm 

[0 0 9 0] 3 014. 01 5CC^-TJ:-5{CB© 

i 2 ©suMfisup i 3 tzmm.* + -;75 zmi&& 
■Tic. ?*.=>4h um<Dmmm<om ©- m#n 
ms&tteitca v&mm<b 1 9 1 sa©ffie&sfcc^?©is 
eamia«iss©5Sttw© 1 .«s»&2o. fcu<«7*7 

-T htt^©S«^©Wi,M8&#©n©^i&i>2 1 iS 
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[0 09 1 ] 
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it, B<D^m&>C\ ISl©3^;l/t^2©3-r;l/^€,tt 

O^JB»i>©**8BW*»J: OTI^HWfiBWOilXt < 4 t» 
^tc^o/c©^ ^ffliJfiS»i*afi5W©Siffi-C3*> 40 

m. ?mmm*>£>ti:z>m&Ts--?)i*:- y<da 

*>**{I£-C#S;fc«>> -Hl©SRR,-C3*>Ri>V- 

K^XCC#r£^X^mB*i{§<E>*i.S„ 
[0 092] ttc, ^14ffi*«6*n«. 15— fifcOrtm 

©hss#a c? -f >msgi{c*fL-c)a^©>'^iais§i^ o 
cc < < . ism&fiflttt ©* # ^s{t*«isij-r * c 4 # r 
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[014] mt&vsjxy j)\,$<m$m&mis.<omj£. 
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